The pump power reduction under part-load conditions significantly contributes to the improvement in the efficiency of HVAC systems, and the supply water temperature of a chilled water circuit may affect the heat transfer characteristics of heat-exchangers. In order to analyze the energy-saving effect of both pumps and the heat transfer performance of the terminal units at the same time, an exergy analysis of a chilled water circuit system with four variable-flow control strategies and two supply water temperatures were carried out from the viewpoint of exergy.
(3)
FCU (14) [-] Energy use of HVAC (heating, ventilation, and air conditioning) systems accounts for a large portion of total building energy use. Improving the efficiency of HVAC systems will help to improve the so-called energy saving.
Within HVAC systems, a quite large amount of energy is wasted by runing pumps so that it is important to reduce it. The size of pumps is determined for the maximum load condition of an HVAC system, but those pumps are operated at full-load condition only for a small percentage of the overall operating time. That is, most chillers are operated for most of the time under part-load conditions. Therefore, the pump power reduction under part-load conditions must be effective in improving the overall efficiency of HVAC systems. In addition, the supply water temperature of chilled water circuit affects the heat transfer characteristics of heat-exchangers. An appropriate choice of the supply temperatue will also help improve the heat-transfer performance of the whole system.
For these reasons, in order to analyze the energy-saving effect of both pumps and heat transfer performance of terminal units together, in this study, an exergy analysis on chilled water circuit system with four variable-flow control strategies (throttle valve control, constant pressure control, constant differential pressure control and predictive system curve control) and two supply water temperatures (7°C and 12°C) are carried out. Chilled water circuit is assumed to consist of one terminal unit (fan coil unit) and one pump.
Compared with conventional energy analysis, energy flows and consumptions patterns are clearly determined by exergy analysis. In this study, the impacts of control strategies and temperature levels of chilled water on the input exergy and exergy consumption are analyzed. Circuit operation at full-load condition is compared with that at part-load conditions.
The results obtained from the present exergy analysis are as follows: 1) The exergy input and exery consumption at each of part-load conditions are significantly smaller than those at full-load condition; 2) Variable frequency controls make the exergy input and exergy consumption smaller than that of throttle valve control; 3) Among the four of variable frequency control strategies, exergy input decreases following the order of constant pressure control, constant differential pressure control and predictive system curve control; 4) Exergy inputs with supply water temperature of 12°C were smaller than those with 7°C. 
